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PALEO BIOLOGY

BONES: CLUES TO MANKIND'S PAST

The human skeletal system has many important functions for the living
body., Bones also preserve jmportant data about our ancestors and how we
cvolved' through the centuries. The sex, approximate age, brain volume, diet,
height and medical history of a person long deceased are data whick can be
obtained by studying bones. The techniques used in locatir:, ercavating, and
analyzing fossil bone remains are vital clues to the past of mu.ern =wan and
may even offer links to the continual evolution of Homo sapit:s.

A. The Body's Framework
OBJECTIVE
The student will be able to:

1. identify the major bones of the skeleton, and relate the functions
of the system to other parts of the body.

ACTIVITIES

a. Label the majct bones of the human skeleton, using Handout #1
"Human Skeleton - Anterior View'" and Handout #2 "Human Skeleton =
oosterior View". Reference - wall chart or Modern Biologw,
Chapter 40 '

b. Complete Worksheet #1 'Human Skeletal System'. Reference -
Chapter 41, Modern Bioloyy & Reading #1

c. Discuss the relationships between the skeletal system and other
systems of the body. Use the questions on Worksheet #2 as a
guide and complete the answers during the discussion.

Ch



Handout #1

Human Skeleton — Anterior View
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Handout #2

SKELETAL SYSTEM

Human Skeleton — Posterior View
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Worksheet #1

HUMAN SKELETAL SYSTEM

Name Period Date

1. Writc the common names for the following bones:

a., cranium i d. humerus
b. sternum e. pelvis
¢c. patella f. clavicle

g. femur

2. What are the five functions of the skeletal system?

3. Compare the front to the back view of the skeleton. What bones are more
visible on each view?

4, Compare the position of the human skeleton to the position of the cat
skeleton. (Use the human and cat skeletons for observations.)

5. Lxplain why the vertebrae closer to the head are smaller than the vertebrae
near the legs.

6. ‘low many pairs of ribs do you have?
llow many are not attached :o the sternum?

How many '"floating'" ribs do you have?

7. 'y does the nose on the skull appear incomplete?




8. How is the kneecap or patella different from most of the other bones on
the skeleton?

9, What is the longest bone in the body?

10, What is the main function of the spinal column?

11. Why are there 2 lower arm bones and 2 lower leg bones?




Reading #1

HUMAN SKELETON

The skeletal system of the human body is composed of 206 bones and has
five major functions:

a,

production of blood cells

helps in body movement by providing a place for the attach-
ment of muscles

support for body tissues
protection of body organs

storage of body minerals

The front view of the skeleton can be identified from the back view because

of the presence of the sternum, facial bones and patella.

The drawing on

Handout #1 shows the position of the body: erect, and head, palms of hands

and feet facing forward,

observed.

The lower the vertebrae, the larger, heavier,
become because they must support more weight,

On Handout #2, the entire spinal column can be
and thicker they



e Worksheet #2
RELATING THE SKELETAL SYS"TM TO OTHER SYSTEMS

Name Period Date

1. Relate the skeletal system to the muscular system.

2. Relate the skeletal system to the nervous system.

3. Reclate the skeletal system to the circulatory system.

4. Relate the skeletal system to the respiratory system.

5. Relate the skeletal system to the reproductive system.

6. Relate the skeletal system to the digestive system.




B. Location of Bone Remains
OBJECTIVES

The student will be able tc:

2. identify the sites where bone remains are discovered.

3. explain why human remains are so scarce, and the reasons why

they are found in a particular location.

ACTIVITIES

a. Read pages 28-31, Fossil Man. Also read page 15 in Early Man,

From your readings, complete Worksheet #3, "Locating Fossil
Bone Remains',

Discuss the results of your research and relate the information
to Slides 1 and 2.

Want to Know More?

Write a report or set up a display showing how man has used caves
in the past and present,

12



Worksheet #3
LOCATING FOSSIL BONE REMAINS

Name Period Date

1. Explain why fossil bone remains are hard to find as compared to other
fossils.

2.  Where are fossil bones found?

3. Why are they found in particular sites?

4. What additional information, relating to the bones, can be obtained by
examining the layer of earth where they were discovered?

13



C. Discovery and Excavation of Fossil Bone Remains
OBJECTIVES N\

The student will be able to:

4, explain how fossil bones are discovered and excavated.

5. relate the value of laboratory investigations to the field
data, explaining the various steps involved in ideatification
of the bones and the dating process that determines when the
individual lived.

ACTIVITIES
a.  Read pages 34-53, Fossil Man.

b. Complete Worksheet {4, 'Discovery and Excavation of Fossil Bones'.

c. Discussion: Relating the value of laboratory work to field work

-10-




" Worksheet #4

DISCOVERY AND EXCAVATION OF FOSSIL BONES

Name Period Date

1. Describe the steps used in removing a bone from the site, Explain why
the procedures are so time-consuming and tedious. -~

2. Why is careless diéging harmful to the investigation of the site where
human bones are located?

3. What are the major procedures in the laboratory?

4. Problems dealing with identification and comparison of the bones can be
complicated for two main reasons, What are the reasons and how can we
help in solving them?

Why are hones carefully measured?’

(W]

1
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6. Why do we need to use statistics as a mathematical tool in studying the

bones excavated from each site?

7. Why is it important to correctly place the remains of fossil man in the
time sequence of the Pleistocene period?

8. wWhat are the different methods used in dating the fossil bones, according
to the proper time sequence?

9. How did scientists determine that the Piltdown fossil man was a hoax?

16
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The following sections are broken down iato the various clues, preserved
by bones, about our ancestors. You will notice that one particular part
of the skeleton may offer several clues, thus being mentioued in different
sections. 1In the summary, the data will be collectively analyzed.

b. Treads in Mortalicy - Clue #1
OBJECTIVES
The student will be able to:

6. discuss the various reasons for the changes in mortality from

prehistoric man to modern man. »

7. explain iafarticide and the reasons for its practice.

ACTIVITIES
a. Complete Worksheet #5, "Trends in Mortality'. . Trv to answer
the questions on your own and then discuss them with other
students. '

b. Read and complete Worksheet #6, "Infanticide".

Want to Know More?

Do a little research about the practices of infanticide in modern

times, writing a report about it or giving an oral presentation
to the class.

Read the article, "Checks on Population Growth: 1750-1850", from
Scientific American. The article discusses the roles of infantcide
and marriage customs in controlling population growth. After
reading it, complete the optional Worksheet #1, "Controls from

1750-1850", A copy of this article can be obtained from the mini-
course kit or from your teacher.

17
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Worksheet #5

TRENDS IN MORTALITY

Name Period Date

During the early existence of man, the world population increased by
only one person every five years. Today, seventy-two million human

beings are added to the world population each year. What factors are
responsible for this change?

In the past, adult females died usually during the 20-30 age category
while adult males died later (during the 30-40 age category). Today
in the United States, the life expectancy for women is louger than for
men. Can you explain tlis turnabout?

The average life span of prehistoric man was naturally much lower than
modern man, but averages can be misleading. TFor example, there is a
story of a man who drowned in a river that had an average depth of one

foot. What mig .t be a factor in pulling down the average 1life expectancy
of early man?

Disease and starvation are factors that tend to limit a population. Do
you think these two factors were responsible for the very rmall incrcase

in carly man's population (one person every five vears)? Explain vour
answer.

-14-
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Worksheet #6

INFANTICIDE

Name Period Date

The high rates of infant mortality appears deliberate in primitive
groups and throughout man's history. Infanticide is the practice of
killing unwanted children. Early cultures believed that in infanticide,
the soul of the child is not lost when sacrificed, but goes back into

a reserve pool. In various cultures, it has been described as necessary
for disposing of infants who were diseased or deformed and also as a
method of controlling population size. During the early years of man's
existence, fifty percent died in the first year of life,

Evidence from fossil bone remains shows that the bulk of infant skeletons

were basically females. Even in modern times, primitive hunters and
food-gatherers practice female infanticide,.

i. Whv were more female infants killed than males? Give your opinion.

Sedentism (agricultural revolution occurred and man settled doWn, no
longer nomadic) happened about 10,000 B.C. Whken this took place, the
practice of infanticide was no longer as necessary as before.

2, Why did nomadic man have to practice infanticide?

-15-
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Ortional Worksheet #1

CONTROLS FROM 1750-1850

Name Period Date

1. Whyv was famine more a local problem than a widespread problem?

2. What diseases controlled population size during that time?

3. What marriage customs helped in controlling the growth rate in Furope?

I~

What were the opinions of Plato and Aristotle about infanticide?

[}
.

If infanticide was not accepted by the governments, why was il a widespread
problem?

6., List the five conmmon methods cf committing infanticide.

7. hwaring the wedieval age, the '"regulator of population' was:
A, the Black Dheath
Yoo siarvation
. black rat
., war
. ocitw

-16-

o | 20
ERIC

Aruitoxt provided by Eic:



8. Briefly explain the following institutions:
A, Toundling Hospitals:

B. Parish workhouses:
C. Baby farms:

D. Revolving Boxes:

9. There was a higher percentage of children dying in the first year of
life during the period 1750-1850 than 3 million years ago. What was

the percentage of children dving in the first year of life back 3
million years?

A, 407%
B. 50%
C. 70%
D. 80%

10. Which of the following methods of disposing of children was considered
the most common?

A. overlaying

B. strangulation
C. exposure

D. starvation

11. Which method was considered "accidental" most of the time?
A, overlaying
B. strangulation
C. exposure
D. overdose of drugs

12. What reasons were given for the increase in population growth after 18507

21
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E. Age Identification - Clue #2
OBJECTIVE
The student will be able to:

8. identify and explair the various parts of the skeleton uscd
to determine the approximate age of the individual.

ACTIVITIES

a. Age Ideq&ification Determination by Teeth
.

1. Complete Handout #3, "Teeth"
Instructions: Upper dental arch drawing - Label the
teeth using the following terms:

Central incisors

Lateral incisors

Canines

First premolars

Second premolars

First molars

Second molars

Third molars "Wisdom teeth"

Reference: Modern Biology, pages 649-650

Lower dental arch drawing - Use two diiferent colors

for your key showing ages of eruption and loss of teeth
(mnay be pen and pencil),

One color: to indicate the ages of eruption and loss
of baby teeth

Ore color: to indicate the ages of eruption of permanent
teeth :

Reference: Chart #1, "Eruption and Shedding of Tceth"
2. Complete Worksheet #7, "Determining Age by Fxamining Teeth"

Reference: Handout #3, completed in above activitv

-18-




Handout #3

“Upier and Lower Dental Arch DIGESTIVE SYSTEM

\)‘ .- [ eyt SEATON WALCH PUBRLISHER P UlRY 0 o M s it

-19-




Chart #1

ERUPTION AND SHEDDING OF TEETH

BABY'TEETH PERMANENT
TEETH
ERUPT LOST ERUPT
Central incisors 7 1/2 months 7 years 6-8 years
Lateral incisors ‘ 7-9 months 8 years 7-9 years
Canines 16-18 months 10 years 9-11 years
First premolars 9-10 years
Second premolars 10-12 years
First molars 12-14:months 10 years- 6-7 years
ifcond'molars 20-24 months 12 years 11-13 years
Third molars 17-21 years
-20-




Worksheet #7

DETERMINING AGE BY EXAMINING TEETH

Name Period Date

Slide 3 - A. robustus mandible

1. In general, how could we determine the approximate age of this
individual?

Slide 4 - A. africans, Child 6

2.” How do we know that this individual was six
of death?

s«ars old at the time

Slides.5 & 6 ~ H. erectus man” ,le

3. Why ace tne molars almost worn down to the gums?

4, On Slide 6, the wisdom tooth or third molar-is not worn down like
the other molars. How old was the individual at the time of death?

Gencral Questions:

5. By cramining the teeth, how could we identify an elderly individual?
6. huring what part of life span are teeth good indicators of approximatc
aye?
-21-



b. Age Identification Determined by Examination of Skull

1. Complete Worksheet #8, "Age Determined by Examination
of the Skull".

2. Complete Handout #4, "Skull'".

Instructions: Label the numbered sutures on the drawing
as the following:

1. sagittal suture (top of skull)
2. coronal suture
3. 1interfrontal suture
Locate these sutures on the human skull or model.

Write your answer on the handout to the following question:

How can we determine age bv examining the individual
svtures?

Reference: Chart #2, "Fusioa of Skull Sutures"
3. Complete Worksheet #9, "Fontanels",
c. Age Determined by Studying the Spinal Column
Using Handout #5, "Spinal Column'", expiain on the back
of the paper, how you could tell the age of an individual.
What happens to the spinal column from infancy to adult-
hood?
Reference: Page 67, Fossil Mar
d. Age Determined by Observing Long Bone Development
1. On Handout #6, "Bone Diagram", label and identify the

following structures: spongy bone, epiphysis, bone
marrow

2. Examine the real bones that have bee.a sawed in half
longitudinally and locate the various parts of the bhone.

3. Complete Worksheet #10, '"Bone Development",

Reference: Modern Biologv, pages 634-635

e. Age Identification - Pelvis

By studying Slide 10, how could we determine age by
examining the pelvic bones (answer on own paper).

f. Age Determination - Elderly Skeleton: On yvour own paper, list
the features of a skeleton which would indicate old age.

-22-
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Worksheet #8.=

AGE DETERMINED BY EXAMINATION OF THE SKULL

Name Period Date _

Slide 7 - Australopithecus (Early Ancestc:)

1. At what period of time did these individuals live?

2. By cumparing the child's skull to the crushed adult skull (and
possibly model cast), how can we generally determine approximate
avce’?

Slide 8

3. We can delermine age throughout the life span with more exact skill
than the ge-eral observations illustrated in Slide 7. This method
involves the sutures of the skull, What happens to these sutures
during the life span?

Reference: Modern Biology, page 633, figure 40.1

-23-
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Chart #2

FUSION OF SKULL SUTURES

SUTURE BEGINNING OF FUSION COMPLETE FUSION
Sagittal 22 years - slow to age 26 35 years
Coronal 24 years - rapid to about 38 years

age 30
Masto-occipital 30 years - slow at first - 81 years
Squamous 37 years - almost no 81 years
activity until age 67
Intaerfrontal ' second half of first year end of s=cond
year

NOTE: The interfrontal suture and its fusion, as with the others, is dependent
upon the individual and in rare cases may not happen at all. For
example, th: interfrontal suture may remain unclosed in 8.5% of adults.

. In fact, it has occasionally been mistaken for a fracture.

29
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Name

4,

6.

Worksheet #9

FONTANELS

Period Date

Fontanels are membrane-covered spaces at the areas of the cranial bones
which are the last to undergo ossification. The membranes in these
areas are not ossified until the child is born,

Examine the fetal skull, identifying the fontanels or "soft spots".

Locate the most noticeable snft spot located near the front of the skull
on top.

Use Chart #3, "Times of Closure for Fontanels", to answer the following
questions: '
Which soft spot is usually the first to close?

Which one is usvally the last to close?

If you werc examining a fetal skull, how would vou determine the age as
being about one vear o0ld? '

How would vou conclude that an individual was 2 years old?

-26-
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Chart #3

TIMES OF CLOSURE FOR FONTANELS

FONTANEN, APPROXIMATE TIME OF CLOSURE
: AFTER BIRTH
Posterior 2 months
Antcrolateral 3 months

Posterolateral

Anterior (most noticeable)

Sagittal

31
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Handout #5
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Worksheet #10

BONE DEVELOPMENT: DETERMINING AGE

Name Period Date

1. Looking at Slide 9, what happeny during bone development?

Study the following list showing the different ages of appearance and
fusion of epiphyses to the ends of the long bones:

Appear , Fusion

18 years ‘ 22-25 years
20 years 20 years
6 months - 4 years 3-7 years
4-11 years 14-21 yearS
7-14 years | 13-21 yearé
6-16 years 17-24 years
3 months = 3 years 15-25 years

2. Using tlandout #7 and the above chart, how do we determine age by studying
long bones?

34
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Handout #7
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. F. Sex Identification - Clue #3
OBJECTIVE
The student will be able to:

9. identify and explain the various parts of the skeleton used
to determine the sex of the individual.

ACTIVITIES

a. Teeth - A clue?

In gorillas, the male has a larger canine tooth than the
female, thus we can determine sex by examining the teeth.
Are the size of teeth in man a good indicator of sex?
(answer on own paper)

Reference: page 63, Fossil Man

b. Facial Bones - a fair clue

Observing Slide 11, can you tell the difference between
the male and female skulls of Homo sapiens? You will
notice that the female skull has more delicate facial
features than the male.

¢. Examination of Pelvis - the best clue

1. Handout #8: Read over the description of the basic
differences between the male and female pelvic bones
and study the two drawings. Notice the "u'" shaped
public arch of the female in comparison to the '"v"
shape of the male. Also note the flared-out "hip
bones'" of the female.

Can you answer these questions:

Why has the pelvis changed more than any other part of
the skeleton? -

Why is there such a distinct difference between the male
and female pelvic bones?

2. Study the pelvic bones of the male and female models or
try to determine the sex of the real skeleton in the front
of the room.

3. Slides 12 and 13: Can you identify the male and female
pelvic bones?

-32-




Handout #8
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canaly, wider and more rounded pubic arch, and shorter
and wider saerim. Most strnctures of female pelvis

are correlated with child-bearing functions, In evolution
of hnan skeleton, pelvis has changed more than any
-other part because it has to support weight of erect body.
{ Anterior view.)
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G. Relationship between Diet and Brain Volume, Evidence: Changes in Human
Skull - Clue #4

OBJECTIVE
The student will be able to:

10. explain the theory relating the changes in man's diet to the
increase in brain volume throughout his evolution.

ACTIVITIES
a. Study and ccmplete Worksheet #11, "Diet and Brain Volume',
b. Read page 77, last paragraph, Fossil Man.

c. Study Figure 39-9, page 626, Modern Biology and answer the
two questions about the drawings, on your own paper,

-34-

38



Worksheet #11
DIET AND BRAIN VOLUME EVIDENCE: SKULL éHANGES

Name Period ___ | Date

1. Look at Slide 14, showing a side profile of early man's skull, and
describe the structure of the skull and teeth.

2. Examine a modern man's skull (from side profile) and describe the
structure of the skull and teeth.

3. Early man was a herbivore. What evidence illustrates this eating habit?

4, As man evolved, his diet also changed and he became a carnivore, and
started cooking his food which is perhaps a form of pre-digestion. What
has happened to his teeth and jawbone over the centuries?

5. The ridge of the side of the skull and the thickness of the skull are
related to the support of the jawbone and teeth. When the teeth and
jawbone decreased in size and welght, what happened to the size of that
ridge and the thickness of the skull?

6. Referring back to #5, due to the changes in the thickness of the skull,
it allowed more room for the brain. According to this theory, what
happened to the brain volume?

39
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H. Determining Height and Erect Posture - Clue #5
OBJECTIVE
The student will be able to:

11. identify and explain the parts of the skeleton used in deter-
mining erect posture and approximate height of early man.

ACTIVITIES
a. Pelvis

1. Read the second paragraph, page 620, Mcdecn Biology,
and study Figure 39-1.

2. Read page 682, Biology.
3. Study Figure 30-3, page 682, Biology.
4, Answer the following questions'on your own paper:

What was the proof that Australopithecus was humaniike
and not apelike?

How do we determine if an ancestor stood erect?
b. Skull

1. Read page 681, Biology, and study Figure 30-2 on the
same page.

2. Compare the cat and human skulls (use models), showing
how the location of the foramen magnum varies according
to the certain angle where the skull joins the spinal
column. '

c. Leg Bones: Read pages 128-129, Fossil Man, comparing early leg
bones to modern man.

d. Results of Standing Erect: Another Form of Evidence - Hand and
Foot Structure ’

Instructions: Read pages 72-74, Fossil Man
e. Determining Height - Arm and Leg Bones

Read and study the drawing and chart on page 60, The Body.

-36-
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1. Medical History - Clue #6
OBJECTIVE
The student will be able to:
12. determire the medical clues preserved by bone.
ACTIVITIES

a. Study the photbgraphs and read the small description on pages
18-19, The Body.

b. Read page 59, The Body, ''Skeletons and Time Clocks'.

c. Read page 145, "The Lively Skeleton", Part 6, Story of Life.

d. Make a list of the above clues and some of your own clues about’
medical history preserved by bones.

~37-
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J. Summary of Clues
OBJECTIVES

Tne studeant will be able to:

13. .ollectively analyze the separate data about the clues
preserved by bcne.

14. apply his information to different exercises on identi-
fication of bone remains.

ACTIVITIES

Complete Worksheet #12, "Summary of Clues Preserved by Bones",

Fvaluations

You will obtain from the t:acher several different evaluations, including
written, audio-visual and practical lab exercises.

Conclusion

Review over the fourteen objectives. Did you accomplish each one?

-38-
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Worksheet #12
SUMMARY OF CLUES PRESERVED BY BONES

Name Period ) Date

Conclusions

1. List all the various clues preserved by an old skull:

3]

List all the various clues preserved by teeth:

3. list all the various clues provided by studying the leg or arm bones:

4. List all the clues preserved by the pelvis:

5. Whatr parts of the skeleton can we use to determine age througihout the

life span of an individual?

What parts would offer their best clues under age 257

. Telate our diet to brain volume.

-39.

43




Applications

Slide ‘15

1. How do we know that this skull is an adult female?

Slide 16

2. How would you determine that this fragmented skull is an approximately
19-year old female who was a herbivore?

3. How would you identify an ancestor as being about 5 feet tall, male,

and having a brain volume of about 507.9 cubic centimeters?

4, How would you identify a female, about 10-12 years old?

5. How would you identify an approximately 70-year old male who lived
3 million years ago?

6. How would you identify & three~year old child?

~40-
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TEACHER SECTION

UNTT OBJECTLVES

The

i.

10,

student will be able tLo:

identifv the wmajor bunes of the skeleton, and relate the functions
ot the svstem to other parts of the body.

identityv the sites where bone remains are discovercd.

expiain why human vemains ave so scarce, and the reasons why thoy
are found in a particular iocation.

explain how fossil bones are discovered and excavated,

relate “he value ol laboratory investipations to the field dat a,
explaluiug the various sieps iavolved in identiiication of Lhe
bores and the dating process that determines when the individual
lTived,

discuss the various reasons for Lhe changes in moertality {romw

prehistoric man Lo modern man,
ciplaiv infanticide and the reasons for its practice,

idencity and expiain the various parts of the skeleton used 1o
determine the approximate age of the individual.

identity and cxplain the various parts o! Lhe skeleton used to
determine the sex of the individual.

explain the theory relating the changes in man's diet 1o the increasc

in brain volume throughout Liis evolution.

iderify and explain the parts of the skeleton used in determining
erect posture and approximatc height of early man,

determive the wedical clues preserved by bones,

coitectively analvae the separate data about the elues preserved by
hane,

Applv his informations Lo diflerenl exercises an identilication of
hose remains,



GERERAL INEORMATLION

-
=

way e Tnciuded at o the conclusion ol one dealive with
evolution, or wmplemcuated o humaon phvsiology and anatowmy, withiin
the rewular topic of the skeletal svstem,

2. 1t wmav be Leacher-divecied or used in the same lormat, only
individuglized., With cither method, there should be discussions
involving the teacher and students included at the end ol the
ditferent sections.,

3.0 the unitv ds devised as a "wvslery' activity in which the studeuts
ave s oprobiems jdentifving the characteristics ol carly mang
tearn the various "clues' preserved by bones; and [inally apply

those clues,

b, Kesmources:  The naperback, Fossil Mau, should be used as the tes

For e uaid. Lt ocosts 51,45 and you could obtain pevhaps 19 copies
naviag oie book per two students.,

Aviuatowode Lo rhuman sketeton, cat sketeiron, wale ad remtle pedvig
displav, tetal skuii, pltastic casts of early mac's skulls, ar bone
Lith aevedop hivh foterest and motivalion durine the unit . However,
;U ovou are col o able to obtain these wmodels, drawvings, pictures, or
siides car casilv supplement the unit,

The sidteen sbides, (vncluded withrn the teacher's paclkane, arc esseniial’
teothe wsit. The studeots work with Liie siides, and from their
Shoervatlona, answer Lhe guestious o wor

csheets,  this is an excellient
wart fur (he stuwdent to obsevve, think, and draw his own conclusions.

1. Worksheeis:  These ave basicallv desisned 2o the studest ean work wilb
covin 0w twsme T oo e oused as oa guide for class disenusions. Many of

dhem are thotsid -eriened, awd the student will cot sinply "ind" tihe

answer §oa bhook and write it on the paper, '

o, Waat oto Reew More! These sections are opfioral aciiviticens for the

atadevts whioh are actereated in fearnivy wmore Lniormat ion,

v o LACH akGiion
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1. Wi e e D 0, e de whing bones che ctndens soonld tane o i hee
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B. Localion of Hone Remains

1. Slide L, "Mammoth Cave': {ilustrates the location ol bone rcmains
) 2. Stide 2, "Lost Jolm'": 42 year oid indian mumay Lound at Mammoth

Cave approximately 2,000 vesars old

. viscovery and Excavarion of Fossil Bone Kemains

—_

. the amount ol information the student will be responsible lor should
be decided Ly the iadividual teacher.

2. drudenis showa clearly undersiand that thia dating process relat ed
to when tihe ancestor lived, not how old he was at the time o death,
D, Preands i osoviality - Clue #

Lo Stadents are vrually very ioterested ia the lopic of infanticide and
vhie praclice of L.

2o Activity a - Vorksneot #%: Lelected Answers

arals w

PO

rival lu past, hign iafant mortality
‘;l“"li:f,h L

¢ vears, developed heticor health care,

Santtation, changes (n LLle stvles, apvicultural

and industrial revolutions

Vaopant o aemales died in ochifdbirth,  Todavy, wales
die ecarviter than fewales - soress o) civilization:

heart discases, etc.

5.0 siaphr infant wortality rates (507 died in tirst veas

fo Yes or do Two theories:
a.  evidence From bones ol discates
b gince nomadic, iifile costact hotween
sroups, thus small chance of spreading
disecases
Ctarvation: Teod-~pathiers acd Tomters (Heier o
modera pvoups and vhiedr relation-
shiip with stacvation’
: SR T S welect od Avawer e
; SRR ¥ irh aclectoed Avswers
i T B L R S N SE L O S TR (I P PR I TIRSR
e bes raa ehiildren s thun dert iy e
2 Dera e 0, Wonds condd ool cavty e ch i o

dotme

Reep pogtiaal con bn cheer ke Wil bood sy
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identification - Clue {2 ,

~y
i

e student necds to study and relate the detaiied data in (hi.
section oniy for the purpose of understanding how we can idearifv
o

the approximate age of early man. Remembering exact data is not
importanc as his upderstanding of how to use it.
Worksheet #7: Selected Answers
Ao numbev of teeth; possible eruption ol central
incisors of permdancent teeth
3. eating raw, dirty food - vegetable matLer
4. approximately 1Y years old: nolice wisdon nol worn
down so had to erupt shortly belore death
5. wear avd tear on tectin; possible loss of tecth
b. o tirst two decédcn of life
danaoul #L: Mav want o have students ‘label wore parts of the bone
identificarion - Clue #3
Sowde if o= female skall is on the far vight, nable skull in the

center and Neandertinial skull oo the Jeflt

Slide 15 - Hote that the mate polvis has the "Dlared-ovul hipsg,

lise (his to discuss the variable ol individialization

data.

and Volwae - Clue i

Brae
seed human sieud i or drawing

Worksihee:s Lir o Selectosd Ansurrs

. laryc tecth

b decveased in size
N deeroasned
e, nciedsed

Vel B, it A et Posruris = Clne it
Wili need caroana munas skolis or draw,nes

in interpro

‘
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1. .The Leazth oand weiail of this section will be decided by the
individual teacher.

Jd, 0 summary ol Cluen
= 1. fhis is ocerhaps the mest ompeoviant scection because here the
studens must collectively analyze the information he has
roveived and rthen anply it.  Encourawze the students Lo answer
the cues ions as thoroughly as possible.

udt 1o

andin-visual or practical lab exercises would deterwmine the individual
stadent 's understandicg ol this unit.
STULENT RubdRe s

Ceological Approach, Bags fSreca Version, (973

Biologe, Silver Burdelu Companv, New Jersey, 1971

. Dav, hichael; bBaantam Books '"Knowledge Through Coler'” serics,

file Serence Libravv Series, Time-Li e Books, New York, 1971

Yoo Lively swkeleton', storv of Life Series (Weckly mapazive), Part o
Can subst ltute any relcerences Lor Lue above)

AvGie Biojoys, Hnlo, Winenart aqd Wiaston, Inc., 19773

Togr, Yolume 1, College Outline Sceries, Bavues and doble,

S IR RSN R
— e S

mreatice-liall, wew coersev, L1972

s denne

<, emncu Scavel Publications, ine., dew YVori, 1972

Sjme-nile fonks, New Vaork, 1904

s
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Processes ol

Tiie Human Kevolut jon,

{(paperback, available at bookstores)

SUGCRSTED FIELD TRIPS

Calvert Clitys, Marviand -

Smiihsonian Tastitule - iBxcellent displays of

Ao acruatl Ydig" i available

AUDTO=-VistaL ATos

1 slides

i1 teacher's package

Grenaa Hheleton
Hade oaod Pemale Pelvic bisplay
cat oskull o of

iltinar

Cab skeleton

Aone 1

A T PP AN
aroeariy Man s Dkulls

Orpanic Mvolation, Preantice-tall, New

Jersey, 1966

Jantam Jooks, New York, 1965

excaval gy fossils and

iviice (o excavaliuy bone

bove remains



Fvaluation Form for Teachers

Name of mini-course ]
- - r I ! - i
. { : { B
Dviduation ftuest fons [ es oNo Coumeni s i
o l | T !
| | | |
I *
PL. Did this wnit accomplish its , ‘ i !
H . . . R i t i
; objectives with vour students? i ! | )
: ) | ! |
| | | :
' | i |
. i i |
t2. 0 Did vou ada anv ot vour own ! i i
i ! !
! activities? [ so, plcase ! ! ; ‘
! . P - 1 i
: include with the return of ! |
rhis forw, ' ! i
; i
] i H
l z i |
' R ,
3. Did vou add any [ilms that ;
‘ other teachers would find X
f L ,
| usceiul?  Please mention !
i : ‘
source, | ‘ :
I |
-;4. Were the student instructions
! clear? :
j i
S, Was there cenoush iaformation
i ihe teacher's section? i
‘ . r
| i
i \
! %
h.o Deovou plan to use this unit !
- | i ;
i azain. | [ i
H \ |
‘ ] i i
: ! ; ! :
‘ ! | : !
VP ] i J e i
7. Which ilevel ol studes ased this unit?
I beos did con ase Chis usit - class, small pronp, dadividiad s
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SCIENCE MINI-COURSES

PHYSICAL SCIENCE Prepared by

_¥LECTRICITY: Part 1
(Types of Generation of Electricity) , Marvin Blickenstaff
ELECTRICITY: Part 2
(The Control and Measurement of Electricitv marvin Blickenstaff
_BLECTRICITY: Part 3 . |
(Applications for Electricity) Marvin Blickenstaff
_CAN YOU HEAR MY VIBES?
(A Mini-course on Sound) Charles Buffington
_LENSES AND THEIR USES Beverly Stonestreet
WHAT IS IT?
Identification of an Unknown Chemical Substance Jane Tritt
BIOLOGY
}/VERY COMPLEX MOLECULE:

N.A. The Substance that Carries Heredity Paul Cook
~Controlling the CO” T OF LIFE . Paul Cook
Paleo Biology — BONES: Clues to Mankind’'s Past Janet Owens
& Field Study in HUMAN ECOLOGY Janet Owens
Basic Principles of GENETICS Sharon Sheffield

HAUMAN GENETICS - Mendel's Laws Applied to You Sharon Sheffield

SCIENCE SURVEY

WEATHER Instruments John Fradiska
OPOGRAPHIC Maps John Geist and John Fradiska
CHEMISTRY
WATER Ross Foltz
PHYSICS

JFHYSICAL OPTICS Walt Brilhart
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